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(54) DIGITAL CAMERA 

(57)Abstract: 

PROBLEM TO BE SOLVED: To reduce photographing 
interval by generating a compressed thumbnail image signal, 
after completing continuous photographing. 
SOLUTION: Each time a CCD imager 12 photographs a 
subject one time in a consecutive photographing mode, a 
corresponding main image signal is compressed by a JPEG 
Codec 30. A compressed main image signal generated each 
time photographing is performed is stored in an SDRAM 24. 
The compression processing of a thumbnail image signal is 
carried out, after continuous photographing by the imager 12 
is completed. Specifically, each compressed main image 
signal secured by the SDRAM 24 is expanded by the Codec 
30, and a thumbnail signal is generated on the basis of an 
expanded image signal. Then, the generated thumbnail image 
signal is compressed by the Codec 30. When all compressed 
thumbnail image signals are generated, each of the 
compressed main image signals and the compressed 
thumbnail image signals is recorded in a memory card 34. 
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tern %-&imvtmx'&mkm^%L-tz>T 4 v?^* * 

[§il#JS2] fIia*iiJ^E3B5#aicJ:oT^c^^fc^ 

6glc 1 o^0»J^af«fi*S^4«'r5»J^H^6fe«# 
a, ^J:tfflWM/Jx@i«fe^#a^J:oT^S*b/i«i 
ISB'MiHfcfB **-B*WlcffitfM- 6 * 3 ^a* S <bK 
fx., 

Mls^/J^^i^^jE8g^afi, me * * 9 #ai- «t o r nm 
[0001] 

[0 0 0 2] 

[tfefetf>g£flf] DCF (Design rule for Camera File 
system) t^tUi, ±BiffcMte«*0>flifc* sHB 

*?X\L sr$H{ftfS*SrEBBU, »*-C£WWt* 

2iHiojE«i«L3as:fiFo-cifeEi<oaaK«:?TV\ m'&nmz 



2 

[0 0 0 3] 

w:,-«jeiniSB^*<ttorL*5. aasagg^ 
as-ossa*. ^5-r6£, rtas>^ey wgfi#^*< a - 

[0 0 0 4] r<&329l<D£rt:6BWl±. ffi 

to gs«^^ta^faPssr^aiT**, A»ort»>*9oM 

f0«>6. 
[0 0 0 5] 

[■Mfc»ft"T6fc«>©#a] w^32Wtt. SURJ^aJ- 
<£ o T ig^iSl* £ n^S»«¥*&l^JSt 6 «»<o 

i*wiciai^6^-f^/u*^7i^*5v^T; aua^ai;: 
j: or i m<D&&&nt>tiz>mz i ^co^mmt^-^z 
tti-6±m«fflB*a, &£xfmwim&j>mi' L/tgi:: 

20 «ttOffi/J«««^*fl£»i"63BI/J«fifeffi«i#aS:fflx. 
"5wtS:»»ttS, 7^y^/^^7t'^ 0 
[0 0 0 6] 

[ftsffi] !«*a^J:oxa*fr*S5Safl«»**u6t, 
^^^nf-«»^^tetc^JCi-6^^±iiJ« 
«»feJ:tWJ[»o«/J«««*dSfe*S4x6. **S*t 

fcUiboii««, BB««6-oiefiai*^ia»s^ 
6c ±mmt^r<Dj£m^ £®{&ffi^#aji£ 

30 ciot i ia]«>ia»36SfT t>tt6Sic i ^(o±mi^it^ 

EEfflU «/J^W«BB8#aW:. ittHMM**T Lfc»c 
**^«/J«««*SrEBBi-6 Q 
[0 0 0 7] r.W«W«>*>6lllft«-Ott, £iffi{feEEffi^ 

atc:«toT^$^aft^BEffi±iii«fe{f^±, ^^y 

#a^±o-C-«P»Jc»»**t6, »BH«BO»T-r6 

3B/hiaifife{f-s-^fc#ai^ ^^yftiaot^i 
^Si-6c 3Bi/jNiffiftffiai#att, tt/hMfc&rii*afc«fc 

io [000 8] «/J«fftftrii*att, L < fct, 

a*5«fcuw3i**asr*tf.' wft^att, y^y**: 

**aii* #**aicJ:oTtoKS^tt»«)«i*±iii 

ffe«#^ra§i*teafr*ur«»<7>«/j%iiBffe«**fe« 

-T6 0 

[0009] zomw<»t&o)nmmx&. «as^ai-j: 
oxiiHj<ojg^#fTt?n6Sici, ffi/j>ute^^aic«t 

ot i oo«/j«f ^^M^^6o »/hiffi{fe£rit^ 
aicJ:oT4**n*:«'Mii««*li, >^»*aj-i 

M oT-B*«i^fft»sn6. «/MB«wE»#af±, 
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[0 0 10] 

»lffll««:«tt-C#5. *fc. £W««*4llsl©J»## 
fr<bft5fe{cEEM£ft5/c^ rtSM'ty wMfcft* 

[ooii] r<^«W<oJiSE<7>eW, -totowBtt, 4# 

[0 0 12] 

^7 1011 CCD^f^-^ W^- vHrVlf) 12 
Sr&ta, CCD-f ^-5?t 1 2©S*iBf4fe7-f^ 

[0 0 13] ah<W— K&Jt&ft'f y7>3 8 £ 

. FtS..t5i:, CPU 3 2 20 

f4, ^9*?=.*\s—9 (TG) 14KBH5I#R* 
aLSrift^U T G 1 4 (d <fc 

^CCD^^-i/t 1 2j&>P>a*£*L* 0 
[0 0 14] a^$ttfc^^7fg-?-fi, CDS/AGC 

^«*stt2>c »#*D:aiaK2 0tt, A/D^m^ti/i 

tf^if^ll^^TYU Vff^^U ^cbfcY 30 

2 21^x5. YUV«-SH4. ^yfHfflHe]j»2 2l;:,fc 
oTSD RAM 2 4 M$#i££ft£> 0 
[0 0 15]—*, t'ftxy^-^2 6(t ftVm 

SS2 2(i^t7^y Ki:*S8ttSDRAM2 4A»fj 

YUVif^^^ajto t'rtx>a-y2 6(2, ,1(7) 

/utfy U Vff -5§-£r N T S C tt<?) =■ > ^ 5/ h iH{£lt^- 

[0 0 16] ffl^— Y^T>/'^'7^ y=f-A 2tf 

tf ? a*£ft*o CO£# % CPU32(t TG14I^ 
IIMl^t^, TG14i±CCD^^-yt 

1 2 sr 1 mmmNitirt±mmffifrm ^ttx-mm u c 



4 

1 HfTteft* ^Sixfc«»*lftlc»flS-r5* * 7<f * 
^CCD^f^^t 1 2^bffi*SixS. a*s*ut.# 

V(f^SDRAM2 4lC*fe{££ft5 0 

[0 0 17] fr*>, ^TIC*3^T(4, v^ry*/tf*:x4 
0 <D&mz J: o T*# 6hfc|IIWIfl)Y U Vff^-^iiij 
flfe«*t3ett-rSo l^^iSj^m-^ii, SDR A 

M24^)»xy72 4 aKfflfSSftS. 

[0 0 18] CPU3 2l^t, £H46ft*a*SDRA 

8l^r J PEG.3-77^ 3 0t:i^ni~<5o JPEG=i — 

Hiftfs-g-ott^ausr^^ysaiBiisiKa 2 icy h 

|CJC5» LT^lIffe^. y T 2 4 a a»fe£H<fe«»4rtt*a 
Lx ^tUltiWff ^ J PEG3-T'>^ 3 01: 
^x.£ 0 JPEG^7^3 0il ^Mftm-^l: J P 
EGffiBSrtfiU I^±Wt&m^fr£j&-rZ> 0 !3Effi±m 
{ft#£lSSftS£:* J 3 0f4, KZ)JE 

2 2lc^-^5o EBiBftfttlt **y««»EM6 2 2 
CJ:otSDRAM2 4(OffffiI®xi;7 2 4 c |C&#3 

[0019] Effi3Emti6Lm-%& S D R AM 2 4 IdtMftS 
tt^fc, CPU3 2J4, iISxy72 4a{lW$tl 

yt*iffiife«#(opa3i#&afey^y*jiaiiis]K2 21:^ 

««WwSiB:fW9l#to31i3J:tf*Wfl3l#^S:llfiU 

*>r ynHkfi***A*>f /HBtt^ y 7 2 4 b tc»*frr 

So 

[0 0 2 0] *A*>f/u®tt«*as^£ftSi:* CP 
U 3 2(4J PEG^-r^ 3 OH^Ln^if-A^^ 
^M««*<DJEE»«iaSrA*-f-^. J PEG^-77^ 

3 0 14, 1 C0ffiJfi|^^{C^ LT ^ * y ^J^JlHl^ 2 211 

•9-A^yuiuteff^osg^ausry hu ^^ey 

#JiaiHlB2 2^J:oTR^a*ix^:*^*>r^®jfft«-?- 

iz J PEGEBBSrlS-r. EEfii-y-A^W 

^n5<t, J PEGxi— y^-/^ 2 2(3:. rtDBE^A^ 

$iJi3f)lH]g§ 2 2 (CctoTEE^llj^^ y T 2 4 c (cf&J^^ ft 

So 

[0021] j: o \z vxj£m±mt&m*T*3£xfEE.m 

/HUteff SDR AM 2 4 IwflbfS ^ft S i: , 
CPU32I1 7 7^^*A^J:OW^ffiL^x 
^ h«r>^-y*JWIe]K2 2tc^x.So > y fBJ!9Is]B 2 

fc©ft7 7>f/uS:MtS, c©I0tt7r^/Hcj4, ± 
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A*^yujiItt(S-?-35SiRttSix6o ^ * y MfflSB 2 2 li 

SDRAM2 4^t,K^HJU H»ffi UfcBMfe:? r*f 
$rCPU3 2I^So CPU3 2H * ^ y MW®& 
2 2^^^-x.^n^iljtfe^r'l'>'i-$:^ j ey # — K3 4{c 

[0 0 2 2] l?*-K^/*7^yf4 2(CJ:o 
Tit^— K*«e**tfctttt'Ci/+5'^**>4 0# 
CCD>f^-^ 1 2K<fcoTiggS®&# 

y*y#-K3 4fcf5ft£ftSo :«)tt, CPU3 2 
[0 0 2 3] H2Sr#figLT, 4 O^Jtp 

2 aG>;&*> HfiSr "1" l:tyhU Jfclw^y^s 

3 "CT G 1 4 {C±iU^i!^ai L SrA^i" S. T G 1 4 ii 

rtiiaot i ijffi$w>i«tttfe£# 7<f#^ ccd^ 
i 2^btb^§n^o o* i? , ■ i la^iiisRtt 

W«W»«?t6*^?«**CCD-f ^-S^t 1 2 
^ SDRAM 2 4<D±mfo=-V 7 2 4 a ntt«$jh, 

So 

[00 24] CPU3 2ligV^ ^T7/S5tJP 
J PEG3-r«^ 3 014, r^^ld^LT^^y 

»j»ihi»2 2jwBt^mLy ^« h^m^u **vm 

ffiiaK2 2fcJ:oTK^ffi*n7t*iii^f#lc: j peg 
fiEfiiSrffi-fo J PEGa- tV* 3 OliSfc., JPEG 

h£ tt^^«=ey*JWlHlB2 2^W^-fS 0 EE^b^ 
U{&<f-S§-(4. >^yM»lHl8S2 2iaoTSDRAM2 

4 0>|£|8iBffe=t y T 2 4 c lC»j(ftStt5 0 
[0025] CPU32ft J±Sg^lJ^t^^SM^ 

^yr 2 4 c^mfcZihZ)?^ ^>yx-**ry7 t $> 7\z 
u&ffifemM\zmi*T\t*terttin % cpu32i^f7 

y^>hLt^^^ry7 9 S3{cl5o n<*>jBS, CC 
D>fy— i 2lc£&&^#oi§g^ aUBS^xfcK^ 

[0 0 2 6] *^>hffiN^3fSfittMf-a-r6i:, CP 
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U 3 2l4*^;y:/S 7T-YE S <t4WrU ^ry^Sl 

1 M$<Dt!m\zmtt 0 lfiJ^^.3 

2 a \Z "1" SrRSU W^xyT'S 1 3T\ 

> KffiNJC»lCi-SEEffi±iffift«^f#ft«iaSrJ P E 
- G=— TV 9 3 Ol^^-T^o J PEG3-77^ 3 0 
14, N#B^^Stt^EEJBl5tiffitt«^Ott^£HL«:> 

*yfMWiHi8g2 2 icy *3L* h u ffiffinSte^ y r 2 4 - 
c frhffifrmzixtz.mffi3mmn-%tz. j pegm^h 

r o J PEG^-TS'^ 3 0f4£*5lc % 

10 ±mi£m^<D&z&^&**vmw\Bift2 2tcy 
h-r^o #ft±iHSMf#i4, y^y f&jwmK 2 2 tc^o 

T S DRAM 2 4 <D±m@L=- I) 7 2 4 a KSt &£*L 

So 

[0027] CPU32I1 {*ft3ftffiflMt#tf S DR A 
M2 4tC«#iA^tb5^-f ^V^-C^^y^S 1 5(^ifi 
^ ^ (7);* ^^^T^^SfeUteft-^OPfl? I^^S^r 
y.fHf»lHlB2 2(r#^-T^ 0 ;* ^ y *J»[hIS& 2 2*1. £ 
Mffe^ i)724a tc»jWS^c{*S±iii{ftf&-^tcra5l# 

2o A*>f /HiHfcfB ^^J^^/UM&L^ V 7 2 4b Kfetfj 

[0 0 2 8] f A^^;HM t C P U 

3 2li^fy^S-l 7icm^ £j££titL-V'J**'(Ji'Wi 
MfffiiSr J PEG^- 3 0t^^i"-5 o J 
PEG3»r^^30il ^A^^/Ulj^{f#(^^tH 
LSr^^eySiJ^lElB2 2(cy hU B6^tU**xfc 
*A*-fyHiiHtt#«r J PEGEi«t 0 ctUcj:o 
TffiKSl*- A*^ /HBtt{t«35S« hfrZ> JPEG3- 

ffi-y-A^/uiffifft«*li, > i eyiW»igB2 2l:j;oT 
iEiNiiij^y r 2 4 c\z^m^ti^> 0 o^o, N#g{^ 

BESiiBflfe^ y T 2 4 c rtJr?H^^tt 

[0 0 2 9] CPU32H ^< ^^^^"S 1 9T'77 

mm&22\±. Z1C7)#^(CJ^LT. DCFCtfifS 
Hffe^r-f^BEffliOSfftaiyr 2 4 c(^T'Mt5o w 

[0 0 3 0] ^r^S 2 ltW^V hfi£N$r0?X& 
{i£M<htt:&U N <MT^tltof -.y^S 2 3 »>y 
^32aH>^y>>'F LTTi^^T^^^S 1 3 (^M 

r y^S 1 3-S 2 3^W»i3iS$n5 8 9 % 

EEflinj^ y r 2 4 c ^»«$ttfc«.^ oiEffi*M«f« 

J PEGffiS§£rMi£;ft, x -t LT51v^^tJC-rsJEffl=feiai 
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>f >MCi&fc*j£frbSo I£ffim{&=z- V T 2 4 c [Cte, Mfi<7} 
H&^r^^^HSo 

[003 1] httN^gf^firM^a-r^t. CP 

U3 2l^f^7 s S2 5l:ii^ E»xy72 4 c 
^^$^xfcMl@(7)iijte^r^/i-^^^y # — K3 41- 

T^/Wij^fctJL£y h U * ■=& y *J»Ih]& 2 2 

HctoTi^^m^tx^jij^vT-r^^^^ y K3 a 

\at. M«©flBB*iiffftffli*A*>*yja»«aFjxfc«ic 
[0 0 3 3] ic; igfftttl&MftT LfclftlcBEtt 

[0 0 3 4] l2l3Sr#fiBLT, fe^HlfiW^-f 
*^7l0m (t-^&aielK 2 0(^W3I#IhIB8 2 0 a 
*SR»t&*U wOra§l#I3B2 0 a *l£«fft{f -^felf- 
A*>f/HIiflfe{i*££jSi-S 0 ZCDtztb. is-Yy*## 

S 0 fcfcU v/t^^^S 8^ff £*iS;£-CCDx/u 

So 

[00 3 5] ®2§^r- K*«*7 SiXT^SttteT-v'* y 
V3 8^ff $tlfc<b#, CPU32fi, TGI 4 
Jc^tLT^USK^aiLSr^^-rSo TG14liCCD 
-f 1 2«r±B*BS^.ttlL*^:r«»iL. '^*Uc 

>fi, CDS/AGCtslifcl 6*j£tfA/Dffit&»l 8 
Sr^bTft*ftiSlHlK2 OdA^ttSo 
[00 3 6] If ^feSlalB 2 0 -eii, A* SJxfc* * =7 

(t**s4J«SlxS. o£9 x ia5l#Ig|B2 0 aiiiBttt 
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h^tt>lw^^yfM»lHlB2 2^ffi^i-S 0 ±H 
2ilctoT, SDRAM2 4 C0±iU^ y 72 4 a *3 <fc 

So 

[0037] CPU3 2I1 imi&tafjr&X.Xfi-V-J*** 
MiMW S D R AM 2 4 l^fikft SixS^-fS^ 
T\ *i*^iB««-g-Ol£ffi«iaSr J P E G = — ^ 3 
Olw^-fSo JPEG^-r^^3 0lt ^0)&<£\z 
)£¥LT, ±Wffc«»OK*fflL«:^*y«l«l@IS2 2 

cy^x^hu ^^y*]W2 2ic«to-c^iS^ 
y r 2 4 a •birc^tti £ tittmmmw- j peges 

EIB2 2K#4H-So E»±Bf*flHWu p^yfWfWg 
SS2 2iaotSDRAM2 4(OE»xy72 4 c 
l-»*i&Sj|x5. 

[00 3 8] CPU3 2|«V>T, *A^>f ^Mlfeft-* 
<DffifS£ J PEG3-f^ 3 OtC^-fSo 

So o^d. -y-A^/wH^y T2 4 bWSMssjxfc 

* A*>f/HlHfcfffl*^ y $J»[£I& 2 2 \Z£ otK^ 
fcti£*U J PEG^ — ^^30(w<toTJ PE GJEEifti 

^^yfPJ»IaII82 2(cJ:oTffiBiiij«^yT2 4 
c J^ffeWSttS. 

[0039] (O «fc 3 1- UTEE«£liIlfem**5 «t tfffifit 
^i,^/Uiij^{f^^^#^HS^, CPU3 2 
tt, *^y*J»[slB2 2lc|B»7r-r^^j5£S:*^i- 
So >^y»J»lHlK2 2tt, z\(nvr^ /Mfr£ifa*t;:jS 
t L t D C F ttl&7 7-Y^?rMt ^.o 

fifefi^siRjft^ttSo CPU32ii$bl:, r. counts 
^31^ h^^^y*jffli0g§2 2^ 

[0040] m^*r— b*&**£tix^zvm-visi> ? 

^#^y3 8^^:t#, CPU3 2I1 |g)4{^ 

3 2 a^-^VhlN^ "1" l:a£L, ^XZ^ 
S 3 3 T^B*BE^.ffi UTG14 tC^J^-TSo TG 1 

4r± % ccd^^-^ i 2 ^rdfepj^ift^m 

S#;* 7{f#^CCD-r v 5 ^ 1 2^Pj>tB^$nSo 

ffii-S £®ffeft^-*5 J:tf* A JM /uHfk«#A« S D R A 
M2 4CD^lU^y T2 4 a ^3 J: tF-y-^^-Y /UiU^rc y 
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T2 4 b\Z&ifr£tlZ> 0 

[0 0 4 1] CPU3 2H £m&LiS-fjriS£Xf'9-A>*'{ 
J^mmt^fr S D R AM 2 4 ZtiZ?^ ^>?X 

*7^7>S3 StCjfi^ £Mfc«^ffltB£ J PEG=» 
-"fy<7 3 O^lft^-f 5 0 JPEG^^'^SOIl 

®{£^y T 24a *»&tt*ffl£;h,fc±®{fc«#lw JPE 

GffiBfi«rffi-r 0 Bzffism&m^Amhtizt. jpeg 
*y*jwiHiK2 2^y ^« h-r^o ffiffi^sfttw-* 

(i, ;*^y»KIPIslft2 2|:J;oTSDRAM2 4 (D&m 

[0042] C PU 3 2 te, JE^^®^{I#25^ S D R A 
M2 4iCfe^$tb^^-r S >#X'* s ry7 , S 3 7\zm 

<MX&>tl\t, ^T77 s S39t^^>^3 2aW> 
^y^yhlt^tD^Ty7 9 S3 3l:IS 0 ~(Dtcib. 
h{jtN^M{cSt"S^T-^X^^S 33-S39 

-OMffife=. y 7 2 4 b rt'fc:#&Jh,, MflioffiHi£iij{&{f 

^#/±|f Htfgl^ y T 2 4 c F*J«#bix£ w £ <b fc* 0 
[004 3] ^"ryfS 3 7TYE S bPmZtlZk, 
CPU3 2lt ^f5/7 a S4 1t'^')yhlN^I 

-f^3 0C^«o JPEG3-r^3 0ll 

n# a tw^e $ titz-v- ^mmm^m^ih l £ ^ 

y ©J$)[n]S§ 2 2 Kift^ U ^ y *J'f»H]S& 2 2 \ZlX O so 

TI^A^-f /HBftjiy T2 4 b^e>*»5>B6^UiStt^ 
i**^ /uHlftfS -S§-K JPE GEHiSrfii-. J PEG^- 
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